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(54) r Tapeyautom bonding type semiconductor device^^ ^ 



(57) ^A-fji^ electrpd es ar^ formed ^downv^ and arranged within^ 



copper ; fqil on the \gAiw^^^^^^timj!f ^ing ^ . H J to thejhg^^^ tape^carrier by^atah ^6^^:,,^ 

suchc^strL^gri ing. (yei^t^^ri^^^^ *s&»>" 

ing Iea3sp)|^ .d^rid.^ 
.face ofitheil©f& 

(2a). The layer @):^ v y 

stepped within the d^ice ; hble (&a), ta fprm^e^e except for the lands (3bj^ 
leads (3a). On the other hand, the wiring leads (3) have; ^ ; isform<$gl^ 

lands (3b).pro\rided.greater ; ,^ other portipns at s . " : ers the> semicpi^ a : , ; 

the portion taat^ f jexible , uniform,^ M ^ 
resin substrate (2):|Av;sem^ ^ resin substate (2) ^ 

with bunpejemente^^ «,..-;-; : ■ ■ ' .^ ;> y^^ he ysiiA&\$&- Kf'P^ b-^rWi-i trh^r ^Ati; 

face and.orient^ djreding th surface where the bump , ' •• • ^r^^^^y i-nn± -^-.U <r^cv\ so> 
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The' present invention "relates" to a semiconductor 
device of a BGA (Ball Grid Array) structure employing a 
tape carrier ;: : l r ^ " » 

In the recent years, function and performance of 
Office Automation equipment ancf personal equipment 
are progressively increasing. In such equipments, reduc- 
tion of weight and down-sizing are promoted. Therefore, 
there is a strong demand for a semiconductor device to 
be assembled in these equipments to increase number 
of pins and to decrease chip size. Development for sat- 
isfying such demand has been actively progressed. For 
example, in case of a plastic QFP (Quad Flat Package) , 
type semiconductor device, according ^.increasing of 
. number of pins and decreasing of the chip size, lead pitch,/ 
. in installation of a printed circuit board is reduced from 
0.65 mm to 0.5 mm.: Furthernrtore, ;the semiconductors f$ 
device having the lead pitch of 0.4 mm has. been putjnto^ 
manufacturing. S jgsg t^^^^Wp^O- 20 

However, vyhen attempt is made to obtain a semi- 
corKJuihor^evices wth a large number of pins, in the 



15 



. face are connected; via through holes 9 formed in the 
substrate 7. Bumps 5 constituted of the solder balls are 
formed on the lands. On the other Hand, the electrode 
pads of the semiconductor chip 1 and the wiring leads 8 

- are ^ connected byimeahs of bonding wires 11 of Au thin 
wire or so forth, Also, by covering the upper surface of 

: the glass epoxy substrate 7 by a seal resin 4, the wiring < 
leads 8, the semiconductor cfiip'T, the bonding wires 1 1 
and so forth are sealed and isolated from the external 

.atmosphere. ; ■. N -i<* '•^■■f^ : .^y^\ 

In the BGA type semiconductor device constructed 
as set forth above, the external termirial are arranged on 
.the plane, namely two dimensionally. Therefore, in com- 
parison with the QPF type semiconductor devjce; Jn 
'which the pins are arranged in-line, interval between the 
pins, namely the interval between the bumps can be . 
made wider to reduce load in mounting, if Jie pins of , the , 
^'semiconductor device are increased. 

t However, in the foregoirig'BGA type Semiconductor i 
device, since the package substrate 7 is formed of. glass 
^epoxy, adhesion ability between th4 glass epoxy sub- 
strate 7 and the'sealing resin 4 is' low FoFii^arice, in ~ 



order of 300. to 400 pins without causing increasing, of ^ < ^ 
the chip s»ize of the semiconductor device, it becomes Test) after assembling of the semiconductor device, a 
. neces^^t^furfrier ;rarrow?;^ problem' is encourit^ed. ih^the tendency 

penetrirtion^'ofM^ 




! seimiconductbr chip 1 is af ranged? 
curr^tec^noibgy 

bly andTeliably^^ face. Thei^repd^ the 



the leaid pitch of 0:3 mmih m Mse *-;$%y*s range 'of ;application" of such ^r^irandtictor device is¥-' ; - 

• ^Th&^^Jm place'bf 'i^f quite limited??? ^^^t^- ^ 0a ■•r-m 

the peripheral edge ^ at the'peripherai'portp the pack-* * ; ■ ^ 
age, such as trie Q ; 
forth. paci^ge^ructiiFe 1 called ' P(^|P'in Gr^ r'" : ^ 



which pins are arranged two-dimensionally on the pack- 
age surface, and LGA (Land Grid Array), becomes to be 
used; Furthermore, recently, there has been proposed a^ 
package structure, in which solder balls are arranged at J to 
the side of the semiconductor device for connecting the ; 
electrodes of the printed circuit board and the electrodes 
of the semiconductor device so as not to use the pins 
and thus to improve mounting ability. The semiconductor 
devic called BGA having such type of package structure 45 

has been known in U. S. Patent No. 5,216,278 - "' : f ■"/ -~ 

, - . <t ^ x ■ . . 

Fig. 1 is a section showing ttie conventional BGA i 
type semiconductor device. As shown irtFig^; '^gtess%/ 
epoxy substrate 7 having wiring on bofe^^^is " 
employed as a substrate of a package. Orf the central so 
portion of the glass epoxy substrate 7, a mounting mem- 
ber 10 is arranged. On the mounting member 10, a sem- 
iconductor chip 1 is arranged. On the peripheral edge of 
the glass epoxy substrate 7 except for the portion where 
the mounting member 1 0 is arranged, wiring leads 8 are 55 
formed. On the other hand, on the back surface of the 
glass epoxy substrate 7, lands (not shown) are formed 
in a form of a grid array. The wiring leads 8 on the upper 
surfac of the substrate 7 and the lands on the back sur- 



Also; v in ! the conventional BGA type ^semiconductor - 
device' *sirice a rigid' substrate.^ '^ch v ^^glkss"^xyi - is ^ 
used as the pac^ ;:i 
low produdivity>Furtte it is - reqtiired to use - 1 

the substrate ^ having' wiring' on both side surfaces and 
the wiring patterns on both side surfaces have to be con- 
nected via through holes, production cost of the.sub- 
strate*becomes high. - * • 

On the other hand, when a ceramic substrate is 
employed as the package substrate in place of the glass 
epoxy, moisture resistance can be improved. However, 
since the 'ceramic substrate is expensive, application 
• may be' limited in the viewpoint of the cost. 

; : It is a first object of the present invention to provide 
• a t^e'cairier^type.s^m which has high 

sealing ability of a sealing resin anS thus has high mois- 
ture resistance. ~ '$^1 

A second object of the present invention is to provide 
a BGA type semiconductor device which can be pro- 
duced at low production cost 

A third object of the invention is to provide a semi- 
conductor device which has high reliability and can be 
stably mounted an a printed circuit board in mas-produc- 
tion. 

A tape carrier type semiconductor device according 
to the present invention, comprises: a flexible resin sub- 
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strate Having a first surface and a ; second surface. The 
flexible' resin substrate has a device hole at the center^ 
thereof/ Wiring leads are* Wrried on the second 'surface ^ 
of theflexibler&sin substrate' The Winng leads have inner " ^ 
leads formed at the portion extended irito the device hole - 5- 
and lands formed oh the second surface of the flexible : 
resin stfstrate; Said lands are arranged in a form of grid 
array^fbrm. -A' semiconductor "chip has electrodes; con- e -S. 
nected to "'the i inner leads and is Pranged within the v " 
device' hoi e5Burfips"are formed on the lands - Sealing : io 
resin coveis 'at least a surface of the semiconductor chip^n ^ 
where the electrodes are'fbrni^^andih^' l^ds: Said " f ; 
sealing resin is depbsitisd on a part "of the first surface of ^ : ^ 
the f lewble resib 

filling the device hole. W^pm^ 

The semiconductor device may have'irr insulative ^ ^ 
resitf-jayVr"^ siirfac^ of the flexible- 

resiri^ii^ti^e^ce^ fclr the! bu^ -^^^k^^m^ 

:AIsctf lirfoe ' 
m^cbve^i£ 

Fufthien^r^in'the semicdndudor device; the seal-W^ 
ing resin may have a central praje&ing^po #^ 
beyoridj^e ii^latiw ifesin la^ 

surface^of- 5 ihe^®fe between ')am'$&' 

plane where 1!^ the biirhj^ie^hd^ 

-•of th^jnsula^#eSn layeii^ 

Als6;irithlsemic6^ 
may%oVer tf^fiwbie^&iffsute 
facatolhe*s^^ 
first l$d*s<i&o$ 

peripfieiail^^ jftifiefl^ 
• In a(Witiwin the s^icdnduttpr device, the sealing jy^fe 
resin' ma^ jpr^eSirig^^ 
from the i^l^bnTesin ll^eratthe ba&sjdei^ 
f lexibleVesirf substrate. A plane; dri w/hich the^UrfaceTof t las 
the coiror|i^ 

on whiciv tip %hds of ttiebumps Wa^ the _ 

insuIativeVesiri \^^r^Mm Mii v> "lafeft" ttO. - ■ 

TTie ; ferW<»ndi^ 
inventioh^n be fabricate inexpensive ^ 40- 

thre6 layer- and brie metal type' canler'tepe; in whichfa 
copper fbil is boftdefl oh thW f l^ible^ilm^e^ aft* 
bond, as thepacfege substrate; 1 Aliso^process steps of ^? - 
through hole plating and so forth: become unnecessa^ ^ ^ 
Therefore, thVshowri 'embodiment of : the tape carrier - -45 
type BGA semiconductor^ device ' according to->the < ^ 
present irWeritioW^ 

more, since the shown embodiment can be produced by >o 
applying ah already established production means as a r 
TCP (Tafie Carrier Package) technology, substantially as so 
is. any particular investrnent is'hot requir^ ^ 
high mas-^bductivity is achiev^d for permitting further 
reduction, of the production cbst?^- m^w^-'h ^^^r 

Furthermore, in the shbwh erhbodi^ 
semiconductor chip is completely covered with the seal--- 55 
ing region (mold resin), penetration of moisture can be - " - 
completely prevented to remarkably improve moisture 
resistance* ^'taa-sv ^>m;--/<; : ■ ^--..-^^ - t w® ..*>?- r* 



Furthermore, since the sealing resin- covers overall 
area except for the peripheral edge of the first surface of % 
the flexible resin* substrate,: a rigidity: of the seal resin is 
provided for the semiconductor device for reinforcement. \ r. 
Accordingly^the shown embodiment of the semiconduc- ---j 
tor device v assures to have sufficient rigidity without ; r- 
employing any other reinforcement material to facilitate 
handlingrAlso, by^the sealing resin; co-pianarity of the ?v ; 
bunps canrbe certainly maintained. *,This; facilitates : 
mounting of the semiconductor device on the printed cir- ^ 
; .cuit board' -^4;^ *; ; v^*r&. >; > > 

When the sealing resin covering the first surface of v - 
the flexible resin substrateforms corner projecting per- ; ■ 
tions projecting downwardly at the four corners or four k^; 
edges of the f iexibie resin substratC'and/or a central pro- 
jecting portion projecting downyyardly ; frpm a device; hole 
at the cehterportion of the flexible resin s^ 
uity of : the semicoixJuctor device: 
bc»rtf;^ mountirig^of ;^e sem- ^ ? M 
iconductbr device d^tp thepriht^ circ^ 
prevent^: forravoiding Excessive ^efdrrnatiom 
bum^tdue/to iocal^cbncert 
prede^ermin^^slahce be^ 
printed?cifcuit^ 

Also, shorting between : the;elebfrodes : ^ 
< fully pw^i^SThefefcw 

can be triptJ^k^ printed circuit; board with; high^ £ 
reliabilityi^ ^ ^w^^m 

IfurthSn^'reSih^the^ 
eternal terminals arei^i^ng^ 
the 'int^riar ; b^e©|i:t^ 

ened or ^greater number of external terminals; may: be ^xii 
extracted:^^efore^mounting ^ 
board canbefurther facilitated.^ enr -^m 
^ The present invention will be understood more fully a -6$ 
from the detailed description given herebelpw and f rom^ 
the acebmpanyin^drawings 

ment^of the inventidn^ which^how^er,nshould hot be;mi 
taken to be limitatiye to the present inventiorvbut are forim d 
explanation and understanding ohly;rf?y^¥fT [M^Mrx-i^^t 
In the drawings:* ^;^-v.^ $ -<$H 

Fig. 1 is a section, showing the conventional . BQA-fe^ 
' ■ type, semiconductor device; 'Mf^ : > & - 
T Fig. 2 is a section showing the first embodiment of ;v ; 
a semiconductor v device; according to ; the present ; v , 
■ invention; ": r?«-« ^^n^;-^ rw:- 

Fig. 3 is a plan view of ,tfie first^embodiment of the 
; semiconductor devicebf Fig. 2;f.- ii ^ 
^ Rg. 4 is a bottom. view of the first embodiment of the ^ .t ■ 
■ semiconductor device "of F\g^2^^M&.& 4.;^;,v ^v. 
Fig. 5 is a plan view; showing the second embodi- w: • 
ment of a semiconductor device according to the ; 
* present invention^ *t c r.w&txs ^ x 
* Fig. 6 is a section tiaken along a line AOA'Jn Fig. Burnt* 



and. 



Rgi 7 is a section showing the third embodiment of ; 
a semiconductor device according to the . present 
invention. . 
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The preferred embodiments of the present invention 
will be discussed hereinafter in detail with reference to^; ; • 
the accompanying drawings,, particularly to Figs. 2 to 7. 5 
In the following description,:- numerous ^spedficr details 
are set forth in order to provide a thorough understanding y^s v . 
of the present invention. It will be obvious, however, to 
those skilled in the art that the present invention may be v ^ 
practiced * without these ^specific;; details. ,ln AOther; j : 
instance;; well-known structures are not shown Jn:detail :; r: ;a 
in order to unnecessary obscure the present invention. !t h 10 

Fig. 2 is a section showing the first embodiment of 1 
a semiconductor device according to the present inven- 
tion, Fig. 3 is a plan view and Fig. ? 4 is a bottom view 
thereof." v:&pc-y ;h ir^rh ' &v;K%-/^. 

At first,; discussion will be given for the internal struc^.;: J5 
ture of the^semiaDndu^ 
flexible:Yesirvsubs^ 

so forth, is ^ovkie WitKa device : : hoid - ^a' at. ^e^fc^'rii^i^- : ^j 
portion to^i^On^ suitece;(seconc| ;sur-^ or .f 

facejof the flexible resin; substrate ^ 
copper<foilsare fprm^^Atape c^rrie 
strate?2ja^-tH^ 
: forth above isoisedjaste sMw^teote^ 
Therwiiririgfleads 3;^^ 
bacKsid^surfa^ of the f lexto 
device hole 2a;17ie emended wiring leads 

3 are^^p^ujpw^ <im 
ends and the intermediate portions of the wiring leads. 3^n 
matingMthelbaci^sicte^ 

formed -^withnahds^3b^ havingHgreateirt: width • thanithe ^,30 
remainihgppoffidfe th^ : lahds|3^ Isolde^ 
fixed to form bumps S.' A insulative resin layer 6 rovers 
the back side surface (wiring lead forming surface) of the^f^ 
tape carrier except for the portions^bn: which; the la^ 
3b ^efdrm^i^pt^u ^J^t^k^^^i^^ii 35 
A" semiconductor: chip .1 is iformecUof ; bump ^eiect 'mot 
trodesji a of ;Au or sbforth^n the surfaced The^semicon-s t?i 
ductotchip^i^ 

bump el ectrodes 1 a downwardly and arranged within ^e^i:? 
device hole 2a. The bump electrodes 1a of the semicon-^K to 
ductor chip 1 are connected to the inner leads,3aof the: 
tape carrierbyway of batch bonding. Thus, thesemicon- 
ductor chip 1 is supported on the inner leads 3a. : i r 

As shown in Fig. 4, while the insulative resin layer 6 ; 
covers the back side surface of the flexible resin sub- 45 
strat 2, the bumps 5 formed on the lands 3b are exposed: 
from the insulative resin layer 6, in a form of grid array. ^ 

As shbwn in Fig; 3, a sealing resin4 is deposited in ; 
a uniform thickness to cover overall area except for the 
peripheral portion on the upper surface {first surface) of -; so 
the flexible resin substrate 2 for covering the: semicbo- ; 
ductor chip 1: disposed within the device hole 2a of the : 
flexible! resin sufetrate 2. Also, the sealing resin A fills up ; 
the device hole 2a and extends to the back side.surface ^ 
of the f lexibie resin substrate 2 in the height to lay on the 55 
common plane to the insulative resin layer 6, Therefore; 3 
the semiconductor chip 1 is completely covered by the 
sealing resin 4^: ^ ^;^:y~ry- *^vib ^^v^ic;';/^- 



The shown embodiment ofthe tape carrier type BQA _ 
semiconductor j device constructed as^ seti^orth; above , fi 
can be produced with employing. an : in e^ensiye three ^ 
layer and one metal type tape carri^ which;is formed by -i 
bonding the capper foil qri .the f (exibl e f ilm ^ a bixid , as 
the package substrate. ^Isp > ,prpcess steps of through 3; 
hole plating and so forth beconrejjnn^^^ 
fore, the shown embodiment of tte^ 
semiconductor device according to the present invention^; 
can be produced at Jow co^.r ( Fur^ermore t £since ; the : . 
shown embodiment can ; be :produced ;j by applying an :C 
already established production means as; : a JCA (Tape 
carrier Package) technology, substantially as is, any par- ,, 
ticular, investment is not required while quite high .mas- i;; 
productivity is achieved for permitting further; ruction ^ 

gurthermore,yin:the^ 
semiconductor chip 1 ; j^^cpmpletely ;^qyei^% 
sealing j'esinjfmoW^ 
tionai^BQA; type^semiCThd 
moisture;ican ' be; compl^ety^ 

imprwe}; r^oi^^ , * 

area efccepttor tte^^ 
otth&f|exi^ 

4 is provided for the seil^icbnductc^d^ 
merit;^cordingl#^ 
'a>pdudbr^ 

without} empl^ing|apy ^h^^ 
Thus,! it' becpm;es;p^ 
tape carrier;^ 
dlirig>^ 

bumper $vpan be^c^aMygra^ 
mounting bft^j^m 
cuit bb^^d^nb^mpun 

ventional;suiface^^.m^ ^ 
such'.as QF^Bjyp^ semiconduct^ forth.^ w f 

On the other hand, in th'fe semicor^udofe^c%of ue 
the shp wn; 4 embodim^ -the burT^^jsa^^as 

external terminalsar^ arrange^ jn 
in comparison with the prior art case wher^ t^^emal 
terminals, are, arranged, in a : line; dong;ttie ; peripheral^ 
edge on theperipherar^ 
val betweenthe external terminal can ; be set™ 
wider than the, prior ar^ exterr,: ; 
nal terminals.at the size otthe package js same as ;the v 
prior art case Fbr instance, fuming that the number. .. 
of the f external terrnnals.^ the ,, 

pitch of the bumps 5 can be widened to be i to 1.5 mm. :. 
This makes mounting the printed circuit board easier. ^ 
On the other; hand, by^Wng the pit^ the exte^al ; .: 
terminals and thepackage ^ze the ; .samey furtheir greater , 1r 
number of external terminals can be, extracted. ; :^- 

Next.the second enrtipdiment dthe semiconductor 
device : accordirig to the t present invention -will be 
cussed. r&i>;$^i*&?i ^ ^m^:^.ihm) &&^ r r^r\ 
Fig. 5 is a plan view : showing the second embodi- ^, 
ment of the semiconductor device according to the V; 
present invention, and Fig. 6 is a section taken along line 



7 



EP 0 704 896 A2 ^ S 



8 



AOA' of Fig. 5. In Figs. 5 and 6. like elements to those in 
Figs. 2 to 4 will be represent like reference numerals and 
detailed description will be neglected for avoiding redun- 
dancy to keep the disclosure simple enough to facilitate 
clear understanding of the invention. 5 

As shown in Figs. 5 and 6, the shown embodiment 
is differentiated from the first embodiment as illustrated 
in Fig. 3, in that the sealing resin 4 is deposited in the 
uniform thickness to cover overall area except for the 
peripheral edge portion of the flexible resin substrate 2 10 
for covering the semiconductor chip 1 , and in addition to 
cover four corners 12 on the upper surface of the flexible 
resin substrate 2. 

As shown in Fig. 6, the sealing resin 4 extends from 
the upper surface of the substrate 2 to the back side sur- 75 
face through the lateral side surface at each of the four 
corners 12 of the flexible resin substrate 2 and covers 
the edge portion of the wiring lead 3 forming surface. At 
the four corners, the sealing resin 4 is slightly projected 
over the surface of the insulative res:ih layer 6 to form 20 
corner projecting portions 4b. On the other hand, in the 
first embodiment shown in Fig. 2, the sealing resin 4 is 
filled in the device hole 2a to lay the lower surface on the 
common plarje to the surface of the insulative resin layer 
6 as set forth above. In contrast to this, in the shown 25. 
embodiment, the surface of the sealing resin 4 exposed 
through the device hole 2a is slightly projected beyond 
the surface of the insulative resin layer 6 to form a central 
.projecting portion 4a. The surface of the. central project- 
ing portion 4a is formed in flat. The flat surface of the 30 
central projecting portion 4a lays on the common plane 
to the corner projecting portions 4b. The common plane, 
on which the flat surface of the central projecting portion . 
4a and the corner projecting portions 4b lie, is positioned 
at the intermediate height position between the height 35 
position where the surface of the insulative resin layer 
lies and the height portion where the tip ends of the 
bumps 5 lie. 

With the second embodiment constructed as set 
forth above, when the semiconductor device is mounted 40 
on the printed circuit board, even if the semiconductor 
device or the printed circuit board lies in oblique, local 
concentration of load to a part of bumps can be success- 
fully prevented. Thus, occurrence of shorting or so forth 
due to excessive deformation of the bump can be , 45 
reduced. 

While the shown embodiment is formed with both of 
the central projecting portion 4a and the corner project- 
ing portions 4b, both projections are not always neces- 
sary but either one of the projections may also work. On so 
the other hand, in addition to the corner projecting por- 
tions 4b, or in plac ~ of the corner projecting portions 4b, 
in at least one of respective edge portions of the flexible 
resin substrate 2, the sealing resin 4 may be extended 
to the wiring lead forming surface to form the projection ss 
similar to the corner projecting portions 4b at the lower 
portion of the four edges. 



Next, the* third embodiment, of the semiconductor, 
device according to the present invention, will, be dis- 
cussed. « » t^fe^'* '* 4^vy-^-^^. .ri?-^- 'X-^- " " v •^•^^•^ • 

Rgi - 7 is ; a section showing the third embodiment of 
the semiconductor device according ; to the present 
invention. Even in Fig. 7, the like elements to'those in 
Figs. 1 2 to 4wi!l tie represented by like reference numerals 
and the detailed description thereof will be neglected. ^ 

As shown in Fig. 7, the shown embodiment is differ- 
entiated 1 from the.f irst embodiment shown jn Figs.: 2 to 4 
in thatthe back sidei surface (the surface where the elec- 
trode bumps 1a are not formed) of the semiconductor- 
chip 1 is not covered by the.sealing resin 4 but exposed 
externally. ; 
: v With the third embodiment constr 
above, since aih^ 

can be dire<ptly : c»ntected ; to the.back ade surface of the/ 
semiconductor chip 1 , it is facilitated to prevent elevation 
. of theJtheitri&resi^ 
semiconductor dw^ 

It ^ould be noted that theTshown em^ 
the s^icondu^r^ch^ 
exposed.ind thusis]pwerinmoistu 
parison withthefii^ iawhich* 
the serriibondi^or^chipt:1ft 

external environment by the sealing resin 4. Accordingly, 
in case of the application required high moisture resist- v 
anceV'the. first and secbrri embc^ime^ 

■ "ductoflde^^^^ . 
The pf^^tinventid^ 

; emblement 

tionsare^ssibiewitho^ ■ 
th e i^etntipn!4Fori: instande, : whil e^the spider-balls < s are ; ." 
employed as bumps in tire shp^ 
material can be employed for forming the bumps. For 
example^cbpper balls and so forth coated by solder can. 
be empiqy^:>Alsb^ 

surface of the semiaDhductor chip, an aluminum pad rpay. 5 
be formed so that the inner leads of the tape^<^ 

bebohd^;thereto,^ife.p jms mm afcs 

■M^) mzMt^ gr^ssj^ ^ms t^to 
. Claims^ 'fe^'ia "^ m hm^ : ^ 

1. A tape carrier type semiconductor device cciriprjs-: 
ing: a flexible resin substrate (2) having a first sur- 
face and a second surface and a semiconducter chip 
(1 ) mounted to said flexible resin substrate (2), 
characterized in that 

said flexible resin substrate (2) has a device 
hole (2a) at the center thereof; 

characterized by further comprising: 
wiring leads (3) formed on said second sur- 
face of said flexible resin substrate (2), said wiring 
leads having inner leads (3a) formed at the portion 
: extended into said device hole (2a) and lands (3b) 
formed on said second surface of said flexible resin 
substrate (2), which lands (3b) are arranged in a 
form of grid array form, said semiconducter chip (1) 
having electrode connected to said inner leads (3a) 
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and being arranged within said device hole (2a); , a-v ^ : . ••;!>•? ;^<; : • -::; v , — ^ 

. • : -> r - '"bumps (5) formed on said lands (3b); and .^b ^ v '-^--/- ■ • • V: :;■ : v <: • • %■;<■'. ■ >i- - .^r : '.' 

sealing resin (4) for covering at least a sur- ■ -?>> ; ;y 

face of said semiconductor chip (1) where said elec- :;^,f>>:";r- ; ' 
trades are formed, and inner leads (3a), deposited . 5 

on a part of said; first surface of said flexible resin VM ,-. r .rr;,^,i:- m-.- 

substrate (2) in a uniform thickness, and filling said ; fS < > ; ? : r 

device hde(2a).;r^ 'c-.;^ ;^^^t^:-■■: : ^ > :;;^-^ t ^■;^■r/i:.' v :.. - ■;■>■ ■ f:';. ;.-.,>:'■ .-• 7-;-. :-v>^cr k « V , 

2. A semiconductor device as set forth in claim;!; char- ^10 V : - V :> :<r: vm;;^ ^;u;\.v : ^ 

acterized by further comprising aninsulative resin ri o ^ : ^-< ; ,v o^/\vo:? ,v <:^ ; ; ; ^ ; ■ . : ^ 

layer (6) covering the second surface of said flexible 1 :\ ■*. V V,.- -i : ; ^ v v-c.^ 

resin substrate (2) except for said bumps (5);;r ; , J: v^:; - v ^ } 

.3. A semiconductor device as set fbrthin ciaim ;1 dr 2, ■ is ^ . ;u;^^^i>^^r:^s s: »,v >-,■ ir, >? ?:; 

. chararteriz^inthatsaid sealing resin (4) covers the ^r;?, , ^I'&t^u to ^ ^^ii t^.v 



4.;.. A semicofau^r^ :• lf#&H^ -^ fij&yi30t&&'$^' '^^'^lii 

. • * characterized in that said sealing resin (4) has aceh^w • .:no^ y iy, ^" ryu>^?i >&' vi»' 

tral/projecftng port^ /■ .>m *v! .b^^^fe^^-WC'' d# ^^t^;:^'te.^-rd ^r^-j 

■ • insutative resin layer (6) in said device hole (2a), the sr-d* : , ntefv^ufe^;..^^;,^ ,#3 f ixK^^*f^:^ 

, surface of said /central: projecting portion (4a), lies Vr:.;;; ' sr^^^ 

between a plane ^ '• . ■>^j ^9*-$^$^rt'm§- hkxk&frm $i%?&&t&tyttQm&h$ 



'. (5) lie and the surface of said* insulative* resin layer 25 ^^r#:4^'^^^K'-^ 

.(6)1^"^^\.^.^^ * ■ 

5.'.' A'^semicbnduc^ ■ 
v ' claipis 1 to 4, chara(Jerized in;'thafs^ - sealing, r^sin'f t • ^^^^a^f 




said'f l^blfe'' resiri' substrate .(2)": ^g;^ -f • v-:;^^:^i-^^ri^t ^rAi^^^^tci^^a^v ^'t^^^i^c:" fe'^ .^-^ 

6.-. A semirandu^br 'device as set forth in claims, char<C;U az-^j^^^^;^ ^g,^ v : v ^-^^ q?k^^< 

aderizedih-thaitisaid sealing 'r^^^^ Has corner a ; . ^>r^ 'ufeA ^nH^^\^:> 

projecting portions (4b) projecting from ^id insula^ ' y-^c-h-^d 

■ tion'rean-layer' '(6)- at the 'back:side.fafci& b^sakifl'ex-ur . tez^' : czHn&noo ^{^f^^ 's^o^- ; ^ 
■ ible resin substrate (2), and a piane/dn : whichj'the to :A h®ir;<:-xh.& ^;K^ : |? v^^^m^v r^4v 

.surface of said corner projecting portions (4b) lie, . ' ^yM!<o\<m;^. £^ *:>. x^xd rvr^b ^.ov;;> m' 

lies -between a plane, on which tip' ends of said^O : . . \&?6? Msixiv -n ( > v 'v- pwt* ' ri^: v 'ir ^-^^^0 ^^.^ lk^'l 

bumps (5) lie and a surface of said insulative resin \- : ^r,:;;> ^ ^r:;^ xr. L^ vrtr;^; ; T 

layer (6); ; 'J-^.-jj:: ^rf-i r ^^^Vv;;^ "^c^::;;; vv,;-:v- ; '., i;,^;'t^-j^- ; 
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(54) Tape automated bonding type semiconductor device 



(57) A flexible resin substrate (2) with a device hole 
(2a) at the center thereof is formed wiring leads (3) with 
copper foil on the back side face. A tape carrier having 
such construction forms substrate of a package. The 
wiring leads (3) are formed to extend from the back side 
face of the flexible resin substrate (2) into a device hole 
(2a). The extended portions of the wiring leads (3) are 
stepped within the device hole (2a) to form the inner 
leads (3a). On the other hand, the wiring leads (3) have 
lands (3b) provided greater width than other portions at 
the portions located on the back side face of the flexible 
resin substrate (2). A semiconductor chip (1) is formed 
with bump elements of Au or so forth, on the surface 
side face and oriented directing the surface where the 



bump electrodes are formed downwardly and arranged 
within the device' hole (2a)? the bump electrodes are 
connected to the inner leads (3a) of the tape carrier by 
batch tondingf-bn the "other hand; the lands (3b) are 
arranged in a form of grid array. Solder balls are fixed on 
respective lands (3b) to form bumps (5). Also, an insula- 
tive resin layer (6) covers the back side face of the tape 
carrier except for the lands (3b). A sealing resin (mold 
resin) (4) is formed filling the device hole (2aj and com- 
pletely covers the semiconductor chip (1) and further 
covers in a uniform thickness to cover over all area of 
the flexible resin substrate (2) except for the peripheral 
edge portion. 
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